Conformational changes of pediocin in an aqueous medium monitored by fourier transform infrared spectroscopy: a biological implication.
Fourier transform infrared (FTIR) spectroscopy was used to investigate the secondary structure of pediocin PA-1 in different aqueous media in relation to its antimicrobial activity. The experiments were performed at pD (pH meter corrected for deuterium isotope effect) 6, 7, and 8 and during a heating-cooling cycle of 20-80 degrees C. At pD 6, (i.e. pediocin's most active form), the FTIR results show that pediocin adopts an unordered structure with a small contribution of beta-turn. After a heating-cooling cycle, thermally-induced changes in pediocin are reversed and its activity is maintained. Increasing the pD to 7 and 8 leads to a more ordered secondary structure. For these two pD values, an increase in temperature induces an irreversible aggregation of protein as revealed by the amide I' band. The analysis of the Tyr region provides more insight into the aggregation process. In fact, it appears to be a two-step process, involving first the C (carboxy)-terminus of pediocin and then the N (amino)-terminus. This study reveals two major points: (1) the preservation of pediocin flexibility is essential for maintaining its activity; and (2) the aggregation of its C-terminus is sufficient to induce a loss of activity, suggesting that this region plays an important role in the activity of pediocin.